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Abstract

A introduction

Cardiopulmonary resuscitation (CPR) by a bystander can increase the survival rate of
patients experiencing out-of-hospital cardiac arrest (OHCA). However, performing high-quality
CPR using the standard hand-only technique may not be possible in cases where the
bystander is a child. In special situations, it has been found that using the foot for chest
compressions is equally effective as using the hand in adults. However, the effectiveness of
this method when the bystander is a child is under-researched. Thus, we aimed to investigate
the efficacy of chest compressions performed using a foot compared to those performed
using a hand in children under 15 years of age. The investigation focused on three key
parameters: 1) compression rate, 2) compression depth, 3) percentage of full chest recoil

over two minutes.
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A Method

This crossover randomized controlled trial study was conducted between January and
October 2023. We recruited 44 student participants aged 13-15 years. The participants used
CPR Training Manikins with feedback data. Methods of chest compressions were assigned by
simple random sampling, and after two minutes, the participants switched to the alternative

method.

A Results

Compression rate by hand exceeded by foot (11.3+14.2 bpm, P<0.001), while the per-
centage of full chest recoil by hand surpassed that during foot compressions (26.2+23.9%,
P<0.001). Conversely, compression depth by foot was greater than by hand (-14.7+7.4 mm,
P<0.001).

A Conclusion

In school-aged children, chest compressions using a foot have an advantage in com-
pression depth compared to hand compression. However, manual chest compressions
maintain a faster compression rate and a higher percentage of chest recoil, aligning with es-
tablished standards. The weight of the chest compressor does not significantly impact the

overall efficiency of chest compressions.

Y Keywords
Cardiopulmonary resuscitation, Chest compression by foot, Manikin study, School-aged
children




Introduction

In situations where a patient
experiences out-of-hospital cardiac arrest
(OHCA), cardiopulmonary resuscitation
(CPR) by bystanders at the scene can
increase patients’ survival rate'2.Still,
in some situations, the bystanders are
unable to perform manual chest
compression, which is a standard method,
because of their physical limitations.The
bystander who is a child or has a low body
weight causes the chest compression to
be less effective than desired”™, especially
in chest compression depth”.This will
reduce the patient’s chance of survival.

Currently, research is being conduct-
ed to find a new method of chest com-
pressions that can improve the effective-
ness of chest compressions in special
situations where bystanders cannot use
their hands to perform effective chest
compressions. A method studied to be as
effective as manual chest compressions
in adults is chest compression using the

foot™™*?

. However, only a few studies have
been conducted about chest compressions
using the foot in child bystanders', making
it unclear whether foot compressions
will improve the effectiveness of chest

compressions in child bystanders.

Objectives
Primary objectives
To investigate the effectiveness
of chest compressions using the foot

Thai Journal of ©mergency Medicinew—%\/\-'\*\/\

compared to the hand in school-aged
children under 15 years. Including:
1. Compression rate 2. Compression depth
3. Percentage of full chest recoil over two
minutes.

Secondary objectives

To study the relationship between
body weight and the effectiveness of chest
compressions, using both foot and hand
methods.

Method

Study design

A crossover randomized controlled
trial was conducted between January and
October 2023. It involved participants who
were students in the early secondary
levels of a selected school in Chonburi
province. The total number of participants
was 44, and the selection criteria for
inclusion in this study were as follows:
studying in grades 7-9 of the selected
school in the Si Racha district, aged
between 13-15 years. Exclusion criteria
include individuals with chronic illnesses
such as heart and vascular diseases,
asthma, or blood disorders, pregnant
persons, or those with physical limitations.
Participants who willingly consented to
participate in the study signed the informed
consent document, and parental consent
was obtained for each participant,
ensuring full compliance with ethical
guidelines and protocols.
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Research ethics

This research has been approvedby
the Research and Ethics Committee Queen
Savang Vadhana Memorial Hospital with
project number IRB 009/2566.

Research tools

The research utilized Resusci Anne®
QCPR Training Manikins with SimPad
SkillReporter that provide feedback on
the following parameters:

1. Compression depth (measured
in millimeters, mm)

2. Compression rate (measured in
beats per minute, bpm)

3. Percentage of full chest recoil
(%)

Data collection
The steps are shown in the study flow
diagram (Figure 1).

1. The participants were instructed
on hand and foot placement on the chest'
and shown how to perform chest
compressions through video clips.
Each participant then practiced chest
compressions on the training manikin two
times for one minute per method.

2. Participants were randomized
into two equal subgroups by drawing
a number 1 or 2. Group 1 started with
manual chest compressions, and Group 2

initiated with foot compressions.

3. Participants’ vital signs were
measured, including blood pressure, heart
rate, and respiratory rate, before and after
every round of chest compressions.

4. Each group performed chest
compressions on the assigned manikin,
which can record chest compression data
for a 2-minute interval.

5. After completing two minutes,
participants were given a 10-minute rest
and then switched groups.The group that
started using hands switched to using feet,
and the other vice versa.

6. Each group performed chest
compressions on the manikin using the
assigned method for another two minutes.

7. Recorded data from both hand
and foot compressions were collected
and analyzed for each participant and
each group.

Data analysis

Data underwent statistical analysis
using IBM SPSS Statistics, version 28, and
Stata software, version 14. General data
was analyzed using descriptive statistics,
presenting measures such as mean
(Frequency), percentage, mean (Mean),and
standard deviation (SD). For parametric
statistical hypothesis testing, the Paired
T-test was used. The significance level for

hypothesis testing was set at 0.05.
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Assessed for eligibility (N=49)

Exclude (N=5)

Age <13 or > 15 years old (N=5)

A

Randomization (N=44)

Allocated to Hand compression (N=22)

Allocated to Foot compression (N=22)

| Crossover |

N

Allocated to Hand compression (N=22)

Allocated to Foot compression (N=22)

Figure 1 Study flow diagram
Results

Table 1 Baseline characteristics

Characteristics Total (n=44) (%)

Gender

Male 18 (40.9)
Female 26 (59.1)
Age (year) : Mean+SD 13.95+0.7
13 12 (27.3)

14 22 (50.0)

15 10 (22.7)
Height (centimeters) : Mean+SD 160.17+6.7
Weight (kilograms) : Mean+SD 50.89+12.4
<50 27 (61.4)

>50 17 (38.6)

11
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The study included 44 participants,
40.9% male and 59.1% female. The
average age was 13.95+0.71 years. The
average height was 160.2+6.7 centimeters.
The average weight was 50.9+x12.4
kilograms.

Participants were further categorized
based on weight:

1. Those weighing below 50
kilograms comprised 61% (n=27) of
participants.

2. Those weighing 50 kilograms
constituted 39% (n=17) of participants.

Table 2

As shown in Table 1

The study’s results in comparing
compression rates between hand and foot
compressions are presented in Table 2. It
was found that the average chest com-
pression rate by hand was 109.4+11.3
bpm, while the average chest compression
rate by foot was 98.1+9.2 bpm.The aver-
age difference between the two groups
was 11.3+14.2 bpm (P<0.001).

Upon further analysis, we found that
hand compressions had a higher average

compression rate than foot compressions

Comparison of compression rate between hand and foot compression and the

relationship between the participant’s body weight and compression rate of both hand

and foot compression.

Total (n=44) Mean compression rate” (SD) 95% Cl p-value
Compression by hand 109.41 (11.32) 105.97-112.85
Compression by foot 98.09 (9.18) 95.30-100.88
Compression rate difference 11.3(14.16) 7.01-15.62 <0.001
Body weight <50 kg (n=27) Mean compression rate (SD) 95% Cl p-value
Compression by hand 109.04 (11.32) 105.08-112.99
Compression by foot 99.63 (9.18) 96.12-103.14
Compression rate difference 9.41 (14.16) 4.92-13.89 <0.001

Body weight =50 kg (n=17)

Mean compression rate (SD)

95% Cl

Compression by hand 110.00 (13.46) 103.08-116.92
Compression by foot 95.65 (9.37) 90.83-100.47
Compression rate difference 14.35(17.72) 5.24-23.47 0.004

*Mean compression rate (measured in bpm)
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Comparison of compression depth between hand and foot compression and

the relationship between the participant’s body weight and depth of both hand and foot

compression.

Total (n=44) Mean compression depth” (SD) 95% ClI p-value
Compression by hand 25.32 (4.41) 23.98-26.66
Compression by foot 40.05 (8.68) 37.41-42.68
Compression depth difference -14.73 (7.36) -16.96- -12.49 <0.001

Body weight <50 kg (n=27)

Mean compression depth (SD)

95% Cl

Compression by hand 23.11 (3.67) 21.66-24.56
Compression by foot 35.67 (6.21) 33.21-38.12
Compression depth difference -12.56 (6.05) -14.95--10.16 <0.001

Body weight =50 kg (n=17) Mean compression depth (SD) 95% Cl
Compression by hand 28.82 (3.03) 27.27-30.38
Compression by foot 47.00 (7.49) 43.15-50.85
Compression depth difference -18.18 (8.08) -22.33--14.02 <0.001

*Mean compression depth (measured in compression mm)

in both weight groups (below 50 kilograms
and above 50 kilograms). Specifically, the
mean difference was greater than 9.4+11.3
bpm (P<0.001) for the group with weight
below 50 kilograms and greater than
14.4+17.7 bpm (P=0.004) for the group
with weight above 50 kilograms. It shows
no correlation between the participant’s
body weight and the effectiveness of chest
compression in terms of compression rate.

Table 3 presents the results of a
study comparing the chest compression

depth between hand and foot compressions.

13

It was found that the average chest
compression depth by using the hand was
22.3+4.4 mm. The mean compression
depth using the foot was 40.0+8.7 mm.
The mean difference between the two
groups was -14.7+7.4 mm (P<0.001).
Analysis of the difference between
hand and foot compressions based on
participants’ body weight in the group
weighing less than 50 kilograms shows
significantly shallower compression depth
with hand compression compared to foot

compression, with a mean difference of
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-12.6+6.1 mm (P<0.001). Similarly,
hand compression shows a shallower
compression depth in the group weighing
more than 50 kilograms compared to
foot compressions, with a mean difference
of -18.2+8.1 millimeters (P<0.001).
Demonstrating there is no relationship

between the body weight of both groups

and the effectiveness of chest compression
in terms of compression depth.

The results of the study comparing
the percentage of chest recoil in chest
compression between hand and foot
compressions are presented in Table 4. It
was found that chest compression by hand

has an average percentage of full chest

Table 4. Comparison of the percentage of full chest recoil between hand and foot

compression and the relationship between the participant’s body weight and percent-

age of full chest recoil of both hand compression and foot compression.

Mean percentage of full chest

Total (n=44) recoil(SD) 95% ClI
Compression by hand 99.48 (2.15) 98.82-100.13
Compression by foot 73.30 (23.45) 66.17-80.43
Full chest recoil percentage 26.18(23.89) 18.92-33.45 <0.001
difference

Mean percentage of full chest

Body weight <50 kg (n=27) recoll (SD) 95% Cl

Compression by hand 99.74 (1.16) 99.28-100.20
Compression by foot 79.96 (20.47) 71.87-88.06

Full chest recoil percentage 19.78 (20.65) 11.61-27.95 <0.001
difference

Mean percentage of full chest recoil

Body weight 250 kg (n=17) D) 95% Cl

Compression by hand 99.06 (3.15) 97.44-100.68
Compression by foot 62.71 (24.56) 50.08-75.33

Full chest recoil percentage 36.35 (25.73) 23.12-49.58 <0.001
difference

*Mean percentage of full chest recoil (%)



recoil at 99.5+2.2%. The mean percentage
of full chest recoil by foot compressions
was 73.3+23.5%. The average difference
between the two groups was 26.2+23.9%
(P<0.001).

Analyzing the differences in the
mean of chest recoil percentage using
hand and foot compressions in the group
weighing below 50 kilograms found that
hand compression has a greater average
percentage of chest recoil when compared
with chest compressions using foot at
19.8+20.7% (P<0.001). While the difference
among people weighing more than
50 kilograms is36.4+25.7% (P<0.001). It
indicates no relationship between the
participant’s body weight and the
effectiveness of chest compressions in

terms of the percentage of chest recoil.

Discussion

This study demonstrated that
manual chest compressions in children
aged 13-15 can provide an appropriate
chest compression rate of 109.4+11.3 bpm,
and the percentage of full chest recoil is
99.5+2.2%. In contrast, foot compression
had a slightly lower chest compression
rate (98.1£9.2 bpm) and a lower percentage
of full chest recoil of 73.3+23.5%.
Statistical analysis revealed significant
differences in both compression rate

(p<0.001) and chest recoil percentage
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(p<0.001) between the two methods.
However, while foot compressions showed
statistically significant differences, the
study found that the mean depth of foot
compressions (40.0+8.7 mm). At the same
time, hand compressions resulted in a
shallower depth (22.3+4.4 mm) with a
significant difference (p<0.001). Consistent
with the 2020 American Heart Association
(AHA) Guideline for Cardiopulmonary
Resuscitation and Emergency Cardiovas-
cular Care® that states high-quality CPR
should include minimizing interruptions
in chest compressions, adequate
compression rate (100-120/min) and
compression depth (5-6 centimeters),
avoiding leaning on the chest and
avoiding excessive ventilation.

When analyzed by the participant’s
body weight, both the group weighing
below 50 kilograms and the group
weighing exceeding 50 kilograms provided
the same results in the compression rate
and percentage of full chest recoil. That
is, chest compression by hand in both
groups was greater than foot compressions.
However, chest compression depth using
foot yields results closer to the predefined
AHA value® (5-6 cm) than manual chest
compressions in both groups, especially
in groups weighing more than 50 kilograms.
From the results in Tables 2-4, it can be

concluded that the participant’s body
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weight is not related to the effectiveness
of chest compression in either method of
chest compressions. For both those who
weigh under and over 50 kilograms, chest
compressions by hand are more effective
than foot compressions based on the
standards set by the AHA".

From the previous study of Otero-
Agra", our study can be consistent with
the result that using the hand in chest
compress is better than using the foot.
However, using the foot to compress
the chest has an efficiency close to the
standard in terms of compression depth
and rate. Therefore, it may be used in
place of manual chest compressions
if necessary. Moreover, our study is
consistent with the Takahashi'’ study in
adults, showing that the depth of chest
compression was more significant than
that using foot compressions. However,
The results of this study provide
contradictory findings to Kherbeche',
who compared the effectiveness of hand
and foot compressions in school children.
It was found that using feet produced a
lower compression depth than using hands
when performing chest compressions.

This study used manikins; no
studies have been conducted on actual
patients, so the results in actual patients
may differ. From all the results of this

study, it can be evident that manual chest

compressions remain the standard
method recommended for most patients.
Chest compressions by foot should be
considered only in specific circumstances
and cannot be used as a substitute for

manual chest compressions.

Suggestion

We collected data about the
effectiveness of chest compressions
reported by the SimPad SkillReporter but
did not record participants’ foot location
on the manikin during the experiment.
This makes it impossible to tell the
accuracy of the area where chest
compressions are received. We recommend
that additional studies be conducted to
examine the accuracy of foot placement
in chest compression compared to the
accuracy of hand placement.

Additionally, a study used a footstool
during chest compressions'” to compare
with manual and foot-standing compressions.
It was found that standing on a footstool
during chest compressions increases the
depth of foot compressions. However, no
study has examined the percentage of
chest recoil, and a footstool has not been
used in any study about chest compressions
by child bystanders. Therefore, we
recommend using a footstool in future
studies to see the effectiveness of the

percentage of chest recoil compared to



manual chest compressions.

Conclusion
Manual chest compressions in
students aged 13-15 can provide a

higher compression rate and a better
percentage of full chest expansion than
foot compressions, providing results as
set by the AHA for High-quality CPR",
while compression using foot has an
advantage in compression depth compared
to hand.

The participant’s body weight was
not related to the effectiveness of
chest compressions. The results of chest
compressions using hand and foot in both
groups are the same. The compression
rate and percentage of full chest expansion
are better in manual chest compressions,
but compression by foot made a better
compression depth.

Nevertheless, while manual chest
compressions remain the standard
according to AHA guidelines, foot
compressions may be applicable in some

specific situations.
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Case report: Interfacility care of abdominal
evisceration in penetrating abdominal injury
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Abstract

Evisceration of abdominal contents is one of the serious consequences of a penetrating
abdominal injury which is an indication of patient transferal to an emergency exploratory
laparotomy at a tertiary care hospital. Advanced Trauma Life Support is a systematic approach
should be performed together with infectious control, damage control resuscitation and
prevention of “the Diamond of Death”. These are crucial components that could decrease
morbidity and mortality rates in patients with abdominal evisceration. Therefore, this article
aims to provide and discuss the options and recommendations for emergency and interfacility

care of abdominal evisceration.

Keywords: abdominal evisceration, interfacility care, diamond of death, damage control

resuscitation
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Primary survey

Airway: can talk, no stridor, no c-spine
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tenderness, neck can active flexion.

Breathing: SpO, 95% (room air), RR
20 breath/min, clear and equal breath
sound both lungs, chest compression test
negative.

Circulation: BP 63/46 mmHg, PR
92 bpm, two open wounds at anterior
abdomen with bowel evisceration, no
active bleeding, pelvic compression test
negative, no long bone deformity.

SRIEIN) crystalloid fluid 2,000 ml
intravenous loading, norepinephrine,
packed red cell ndsa1niu BP tuidu 92/58
mmHg PR 100 bpm

Disability: GCS E4V5M6, pupil 2 mm
reactive to light both eyes

Environment: Temperature 36.0 c,
Per rectal examination not done, on long

spinal board

Adjunct to primary survey

Catheter: blood shown from
nasogastric tube, urine catheter clear
yellow urine

Imaging: fracture of 9th-10th ribs are
seen in chest x-ray, no pelvic fracture seen
in pelvic x-ray, FAST is not done
Secondary survey Allergy: Ujjiasuse i
WNET WNOINT

Medication: Ufjtasusginsudseniuen

Past illness: Ufjtasuseinlsausydnaa
wiensHsala 9 uneu

Last meal: 1381 12.00 1. (1 $aluaniou
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LAALIAR)

9
' o 1 )

nouundsn.Nms1vuaslulugd 1o
sienqualdfiaguanineniedeinfoseui
wndelienufTius laun ceftriaxone uasy
metronidazole mwaamﬁamﬁuﬁaamﬂ
H89A09NNIENYAIUNTELNILDINT LAY
\H0ADONTUNIUNANLTDIIUTYIDY J9la

omeprazole, vitamin K ILai¢ tranexamic acid

wsn3uiilsenerurannisnvuasdeslna
(4 Flumdainme)

Primary survey

Airway: Can talk, no stridor, c-spine
was protected by semi-rigid cervical collar
Breathing: SpO, 95% (room air)

Circulation: BP 77/37 mmHg, Pulse
rate 109 bpm 34144 crystalloid load 1000
ml waziiiesan load crystalloid 1w 2,000
ml uwddaadnddlind Selfarsmauny
LHOARIBLUINIINITUIIITINNITAMIZNNTIA
WBoauazdIuUIZNaUVDILARAUTUIUNIN
(massive transfusion protocol, MTP) iGN
91ntu BP 85/50 mmHg

Environment: temperature 35.5 ¢,
no spine stepping, per rectal examination
yellow feces

Wognidulausnwudasunnegau
MsuIadu WeUszdiuenssaniu fuinidy
gderndaLiie emersency exploratory
laparotomy with small bowel and omental
resection, hemostasis, and temporary
abdominal closure wazln1IHIANYDIVD

Gﬁ’lLﬁla small bowel resection with end-to-

end anastomosis,serosal repair at ileum
and descending colon, and abdominal
closure @meﬂ’]isia'ﬁl sub ICU trauma &
o1msnsndalsthesnusoiveriiedasnssu
Pesell fuinduneimenddldfunsing
IFAnansaIunsEINIZeIMTEn 2 Jusuniu
laundnaranusanaululsdianudnile

A150d
Tuguinidu Afnsuinduuinamii
99 NANNITYUATLUUINIUAITATIINY
vakkallaus e lnewvady 1) Ans
vnduresissrialasunisnszunn (blunt
abdominal injury) wazuIAl§ Ui oauiln
ﬁLLNa‘wzq (penetrating abdominal injury)

v <

%W‘U’]@LQ‘U penetrating abdominal injury

AdveUsdlu emergency exploratory

JUN 1 alduaveiiznielutesionyy

2ONULBIINGNNTUNIUTIUY DIV

(a1egaminelasuevan g dass a159n7)
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laparotomy® laun &g
(hemodynamic abnormality) Hanweuznns
mqmaa@iamﬁ'aaﬁm (peritoneal penetran
tion) fidnwazn1sdniavvesioyvosvios
(peritonitis) 1Wu da1n15udndsdaeio
nsvquiudatiios uazn1siusenniemin
No3w9eieiznelu (intra-abdominal organ
evisceration) LagN1UIALEUYBINTTIANTS
418 (left diaphragmatic injury) #1n&91n1%
el SsmsfTmdosiunazdsionisinu
wdlsaneruaiifiauaninsalunisinw
SORNERVED iuﬁumeﬁmaﬁﬁﬂﬂaxﬁwﬂm
Fnliaafinagnsaas19an1ewy intestinal
evisceration 3ududovdlidssontssnu,

nstusenymaiwiesvesetizaelu
wu dldEn edeluiuiiunaqueteaslu
Y837109 (omentum) ansanulaveaglugy
VAU stab abdominal injury wagsinyinle
\AnnuRunszunsiegiuLiu aueaAan
aslaunIuaduInliunIundnns primary
survey wifdnluamataudadu duinidv
\@eTInlea1n hemodynamic abnormality
IFunninandildfidueanun®

AllensU RN saniduuenlsmeuna
drusuvyadfUanisnnsedu lngaunay
nyeansanidy wislssnelng® lalien
g nsdinaduannsunmeaiite foy
ludesvioslnasenun lunisauaneauds
lssnenuiadilidaisaneinauazenn aasly
finfesduriinde rauseusirinaiile
Snwenuruiull SelndiResiuduuziives
LUIVNNITARAUINEUIINNTTUNINENTID
(Tactical Combat Casualty Care Guidelines)®
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\efaipsgnidurdslsameuiaaunuuugii
T 1. drevhanvaveraauiulardsanysn
oonnouduihguiazarein 2mnidenlva
Lainga Talddfegnalinseenanansuild
hemostatic dressing 3. vieUnAguanldn e
firfewazenliguiuagiane 4. viorfudae
gunsalfuiuagTussla itelfanunsadang
mniidonsonfintulduaziitedostuladly
AuTusziMenenainald Taeaiunsald
bowel bag, IV bag, clear food wrap Lazln
WuvaumsuiuauUnAquiInawuiin
wmiden (loban™) asanmnanuduszme
oonlunoumuFeuazviiliisaniegaugiini
a4 logumgiisreniesini 36 aem naln
193519018 AzihlfiAnen sy 3
Junslindsnulaglddndu lunneiifinng
Foidonuaziinnailolorineandinueguda
agynlisrenieinnng lactic acidosis
1NTY gamgiisamedismasdailinnie
coagulopathy Lgas n1sideidenuaznisl
o viliAnnzuaa@eus 210 citrate
Tudeanaunuiisusinnasneufuieadey
lwdeondSu duasulyiin “The Diamond
of Death”” Usznaulunle acidosis,
coagulopathy, hypothermia e hypo-
calcemia 39vildeTiald 5. annsovnaes
suarldnaula MnaiAINaLeIneL19
wazlinunisuinduresaild wazlifiiden
a0 lneynldiaaiuiwiu 60 Ui arsven
aualduazvienguantdlin1uAuaaisnis
AIna7 6. MshieUTiugnimasnidens
ﬁﬂ‘iaUﬂqm%aﬂﬁjm gram positive, gram

negative bacteria 8¢ anaerobic bacteria
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iedesfudedananfianfonaiuens
LazfiuAy 89 erdusnitmsidenidfiuugii
fo ertapenem lufuadusedlasudu
ceftriaxone K@z metronidazole
An1suurinlisnwiuuu damage
control resuscitation (DCR)® Iuéj‘umﬁ‘u
7ifl nmgdonanmadedesuazlyldtideru
Tun 1udgeengudefinsuiaduiidsveds
DCR a@nansavinlalaenisuanides agressive
fluid resuscitation AuANAURUlARElY
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Abstract

A Background

Department of Trauma and Emergency Medicine, Trang hospital, Trang, Thailand

Department of Trauma and Emergency Medicine, Pharmongkutklao hospital, Bangkok,

Department of Trauma and Emergency Medicine, Pharmongkutklao hospital, Bangkok,

Pelvic injuries are common in blunt injury mechanisms. Unstable pelvis fracture results

in an increased pelvic volume that can accommodate a large volume of blood and rapid

death. The pelvis can be stabilized with a binder or sheet to limit this expansion and control

hemorrhage.

A Objective

To compare a pelvic binding device from resistance band and bed sheet and compare

its effectiveness with commercial pelvic binding device.
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A Method

Experimental study for comparing pelvic binding device from resistance band and bed-
sheet. Between 1st May -30th September 2021, twenty- four emergency medicine residents
of Phramongkutklao hospital were enroll. This study was done in two consecutive parts.
Firstly, the volunteers pulled the 25 kg resistance exercise band until reach an appropriate
tension 150 N that able to hold the fracture. The stretching length were recorded. Secondly,
the resistance band was assembled to bed sheet for creating a pelvic binding device. Then
the volunteers were asked to apply the device to simulated patient with appropriate length.

The time of applying was recorded comparing with commercial pelvic binding device (T-test).

R Results
The length that volunteers pulled the resistance band to reach 150 N was 12.22 + 0.04
cm. The time for applying the pelvic binding device made from resistance band was 68.21

seconds, comparing to commercial device at 68.01 seconds (P-value 0.290).

A Conclusion
The pelvic binding device made from resistance band and bed sheet is effective for
holding the pelvic fracture. The time use for applying this device comparing to commercial

device was not different.

Y Keywords

Pelvic binding device, resistance band, bed sheet
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Abstract

R introduction

Warfarin is a vitamin K antagonist anticoagulant that is widely used for prophylaxis
and treatment of thromboembolism. Several factors can cause the international
normalized ratio (INR) of the prothrombin time to exceed the target ranges of treatment,

including drug-drug interactions, leading to abnormal bleeding and potential fatality.

A Objectives

The primary objective was to evaluate the association of drug-drug interactions
between drugs on the warfarin interaction list and warfarin for the supra-therapeutic
INR. Additionally, the study aimed to assess how frequently drugs from the warfarin
interaction list were prescribed to patients in the emergency department (ED) and to

evaluate the severity of bleeding resulting from these interactions.
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A Method
This was a retrospective medical record review study of patients aged 15 years or
older who were currently taking warfarin during the index ED visits from 1 January 2015,

and 30 June 2017 and had at least one INR blood test.

A Results

From 530 ED visits included, at least one drug on the warfarin interaction drug list
was prescribed in 378 ED visits (71.3%). Overall, 133 of 530 visits (25.1%) had supra-
therapeutic INR. From these 133 visits, 50 had abnormal bleeding, gastrointestinal and
intracranial bleeding were found in 12% and 5%, respectively. Univariable logistic
regression analysis revealed that taking warfarin with more than one drug in the highly
probable group on the warfarin drug interaction list was associated with supra-
therapeutic INR (OR 2.6; 95% Cl: 1.27-5.32; P-value = 0.01), as well as taking warfarin
with paracetamol and another drug on the list (OR 2.25; 95% Cl: 1.06-4.78; P-value =
0.03).

R Conclusions
Approximately three-fourths of patients received at least one drug on the warfarin
interaction drug list. Warfarin-drug interactions were associated with supra-therapeutic

INR and bleeding. Hospitals should seek prevention strategies for this issue in the future.

Y Keywords

warfarin, drug interaction, emergency room, abnormal bleeding
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91y (V) Andisegnu (Wdeszninemiasing) 72 (61-79)
LAY 201 (37.9)
filsAsaumu Charlson Comorbidity 413 (77.9)
azuuufvilsasamUszidiuntu Charlson Comorbidity Index
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fieldauilaiion @anuidesg) 7(1.1)
ﬂaﬁﬁuqu?mqmqwaamL?ﬂ@ﬂﬂ?ﬁﬂﬁﬂ (systemic embolism) 5(0.8)
Isandaudforlanedeundy (acute myocardial infarction) 4(0.6)
(etasifu systemic embolism)

Uestuauidenaniiluvaenidonsi (nsrhdnfifimudssgs) 1(0.2)
Aoy 1uANLIN3U (vital signs) AsEgIULAzATNdaAasINng
9aunilnng (body temperature) (83fATYa) 36.7 (36.3-37.0)
AMUAUTALVAN (systolic blood pressure) (Hadiunsuson) 130 (112-157)
anunulanealngdn (diastolic blood pressure) (Radlumsusen) 78 (67-89)
Sasnsmela (respiratory rate) (ASy/undl) 22 (20-28)
Sasmsiuventila (heart rate) (Ady/uni) 88 (70-103)
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M58 1 Teyanaluuszung (sie)

AWMJV¥¢4rﬁaﬁam%ﬂﬂam%@mﬁuuﬁqUﬁmmﬁima

UINVDIEN28INI3Y JUASHTENRBYI wazA1ILEanaanRaUNG

AsEgINvBITWIATlHadUnt (Madnsu/dUnm)

18 (12-21)

duasnsgfagnlasiisuLazaziienaaniaund

] v
MU (58a)

lpSugndunsisensesiesnisu ee1etes 1 67 378 (71.3)
finzideneeninuni 80 (15.1)
finmzidenseniinUnfvlinguusannuazidesientsiin 55 (10.6)
finmeidensaninunfAviiniuuseioy 25 (7.0)

M58 2 JeyaraluvesUsrrnsiSeuiisuasangunisAnm

N INR
uAndune

INR > 3
133 A59
(%owaz 25.1)

laisiuptnnung

naa INR

AtldAynIeana

INR < 3
397 A59
(3ouay 74.9)

91y (V) Andisegnu (Rduseninemiesing) 69 (62-80) 73 (61-78) 0.20
weene (Sovag) 61 (45.9) 140 (35.3) 0.03
nsleSuenifisunsisensonesnisu 0.25
- lRenniounsnsen 100 (75.2) 278 (70.0)
-lallegniidunsisen 33 (24.8) 119 (30.0)

filsAsaum1 Charlson comorbidity (5eeag) 96 (72.2) 317 (79.8) 0.07
Azuuunvillsasandseiiiuniyd Charlson

comorbidity index (3awaz)

0 ASLUY 9 (6.8) 22 (5.5) 0.29
1-2 AZLUY 20 (15.0) 42 (10.6) 0.75
3-4 AzLUY 45 (33.8) 117 (29.5) 0.89
5-6 AZLLUU 40 (30.1) 135 (34.0) 0.46
12INAIVAINNAY 7 AZLUY 19 (14.3) 81 (20.4) 0.24
unTildiedunv @adns/aunv) 18 (13.5-21) 18 (12-21) 0.13
Heuayaudn (vital signs) Adisagunay

ANNgeA8sNg

gaumniinig (aeriwalLes) 36.7 (36.3-37) 36.7 (36.3-37) 0.96
Anusuladindalnan Gedunsusen) 123 (107-139) 134 (114-160) <0.001
Anuauladialatealndn Hadwnsusen) 77 (63-88) 78 (68-89) 0.32
ansnsmela (ASyud) 22 (20-28) 22 (20-28) 0.62
dns1N15euYeIiile (Ase/und) 88 (70-107) 88 (69-102) 0.82
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SUASNSE1MBE15NSU Nidanalet INR sAuadmunese

nga INR U1
Wnune
(INyR > 3)

133 a5y (Sowas)

nay INR laitiuan
wWnune
(”\,I,R <3)

397 A39 (Fowas)

Usensg

Y19%UN

na;ummfmf]uaem?ia (highly probable) 295 89 (66.9) 206 (51.9)
omeprazole 193 (65.4) 52(39.1) 141 (35.5)
paracetamol 53 (18.0) 17 (12.8) 36(9.1)
amiodarone 13 (4.4) 3(4.5) 9 (4.4)
propranolol 10 (3.3) 3(5.1) 7(3.4)
sertraline 5.7 2(2.2) 3(1.5)
metronidazole 4(1.4) 3(3.4) 1(1.0)
diltiazem 4(1.4) 2(2.2) 2 (4.4)
fenofibrate 3(1.0) 2(2.2) 1(1.0)
isoniazid 2(0.7) 2(2.2) 0(0)
entacapone 2(0.7) 1(1.1) 1(1.0)
cotrimoxazole 1(0.3) 1(1.1) 0(0)
ngueni1azlu (probable) 313 75 (56.4) 238 (59.9)
simvastatin 140 (44.7) 30 (22.6) 110 (27.7)
aspirin 84 (26.8) 20 (15.0) 64 (16.1)
tramadol 47 (15.0) 14 (10.5) 33(8.3)
phenytoin 17 (5.4) 4(0,5) 13 (5.5)
amoxicillin/clavulanic acid 13 (4.2) 2(2.7) 1(4.6)
azithromycin 7(2.2) 2(2.7) 5(2.1)
celecoxib 4(1.3) 3(4.0) 1(0.4)
nguena1valy (possible) 6 1(0.8) 5(1.3)
amoxicillin 1(16.7) 1(0.8) 0 (0)

* EJ’]E]U‘]‘V]QJW]??N’R]’]EJ V]N@umiﬂi&l’l@]@’)@iwqiu weldwuand INR uaAndmung &Jﬂuﬂaum%muamqm A8

ciprofloxacin (4 ﬂ'ﬁﬂ) ag piroxicam (1 mﬂ)

LLavsJﬂuﬂaumaaquu A9 fluvastatin (1 c‘m)
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A15199 4 ANUFUNUSTEIIN9NL

@

PRssenUAI INR uAUIIMII8N155Y)

F29ANULTDNY
15088z 95
(95%Cl)

ans1duaand

(odds ratio)

Adegn
NGEDR
(P-value)

' ' < oA
ﬂquﬂ’lm%tﬂuamﬂt’l\i

Omeprazole (I1U1)

11NN 1 6 (43)

- 95uiesnsusiuiu omeprazole (74) 1.53 0.81-2.87 0.19

- 195Uiesni3usIuiU omeprazole kaETUAT 1.22 0.69-2.14 0.50
Asedonesrn3udu o (119)

Paracetamol (371u21)

- 1Asuresvdusmiu paracetamol (14) 0.60 0.13-2.82 0.52

- I#¥uresiBusaniu paracetamol wazeniid 2.25 1.06-4.78 0.03
Sunshisensieresizusity 9 (39)

nguenirandy

Simvastatin (37U71)

- e5uresususiuriu simvastatin (63) 1.23 0.62-2.44 0.56

- esunesnidusuiu simvastatin Wazenouns 0.80 0.40-1.61 0.53
AsedoesrFusidu o (77)

Aspirin (31u21U)

- lp5uiesnsusiuiv aspirin (19) 0.96 0.30-3.09 0.95

- suiesinSusaudu aspirin wazeiifiduns 1.18 0.59-2.33 0.64
AsedonesrnFusidu 9 (65)

Tramadol (31u7u)

- Igsuresvi3usuiiv tramadol (10) 2.40 0.64-9.02 0.19

- esureswisusauiu tramadol 1.15 0.48-2.80 0.75
wazeSunIiseIreterTusaaL (33)

NENYINNAMNTULIIVBIDUATNIN (I1UIW)

- Iesuersusudvenmladmiddunguein 1.08 0.62-1.90 0.78
aulu w3o nguenvazdu wieadaien (130)

- Idsuresnisusudueilungueninasduegng 1.23 0.75-2.02 0.42
84 1 6 (205)

- suesnsuiuiulunguenrezfusebs 2.60 1.27-5.32 0.01*
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A15197 5 AIELEeneanRaUNRLkarANUALNUSURINISNNNMEEBRRNRAUNRNUAT INR LA

AUNnenISSAY

nga INR ngy INR
Wi ey : YAy AtdedAny
adwnng  andanune WaluN N9ERR

A17RARANRAUNG U U fowaz 95  (P-value)
(5owaz) (5owaz)

133 (25.1) 397 (74.9)

finmyidensaninuni 80 (15.1) 50 (62.5) 30 (37.5) 7.37 4.42-12.29 <0.01
finmyideneaninuni 25 (4.7) 15 (60.0) 10 (40.0) 6.63 2.88-15.29 <0.01
JULTIRY

finmyideneaninuni 55 (10.4) 35 (63.6) 20 (36.4) 7.74 4.25-14.08 <0.01
JULSWNUAZDNRTUATIRLG

N o

M1319% 6 ANUFTuSYesenNiidunsAseiuMaAnaeIdenseniauni TudUienil INR iy

Atnvng

finne lsifinnng

DADBNNA  LADMAadN ] FA9AU
t a a a BNINEAIU A4 & dy
NINAUA Uni NauNA ¢ LUBUUNIDY
2904

MUY U az 95
(3owaz) (5owaz)

50 (37.6) 83 (62.4)

IgSuemesrisulaelafiondui 33 11 (33.3) 22 (66.7)
f9unsnsensIy

lasugiesnisusiudvelu 34 10 (29.4) 24 (70.6) 0.83 0.30-2.34 0.73
ngueninvzdunienguenens
Az

l@sugesnisusiunueilu 49 17 (35.7) 32 (65.3) 1.06 0.42-2.70 0.89
nguAnazidugs 1/ wle
wnnd 1 fadulusufueniia
Sunsisedu

l@susniesnisusiuiu par- 17 12 (71.6) 5(29.4) 4.80 1.35-17.09 0.01
acetamol %30 AU par-
acetamol Lage1Adlounsnzen

78U 9
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¥ovaz 60 Y09UsEAINTANUA LAnSTiAY
slaonviaidegs iludotsdvaanisld
2059 3utiosan Ao 7 ads Aaulu fevaz 1.1
Tunsfnw3efiarsandl INR fiunnniivse
wihu 3.0 WuaAnAuadmingnssneaig
Foustlulszansanlngvosnisane $ns
Faenfifsunsizernenesiisusgreiion 1 6
Wavan 378 A%t Andudosay 71.3

91NN1511A579 530 ASe Suunifuees
nguUszYInsAenguid INR RuALTmLNg
(INR >3.0) 133 p¥s Amdutovay 25.1 uas

nguid INR laiAudndimane (NR <3) 397

1%
v a

a3e Andusesas 74.9
\dewIyuiivuasingu wuin ey lsa
samuLuulssiliurdadu aznuudvilse
FWAULUUUSTIEUFadU BUAU838195N
SuTlY uazdyanaidn sniiu meveuazAIN
Ulafindalnan eaeanguluunnssiuoeg

o [

YEIANI9EDH (115199 2)

1]

NnEeniinsldresiFulainiuaun

pmd) IEEROTY

anidu 530 afs nuAnudvosnsdseiviily
An INR uAndmuny sauiveiasnisu
WUSANNTEAUAINTULTIVRITUATATYINY
#3197 3 Tnsdselungueniraziduungs
313 At sosasunBungueriandugs 295
a1 Tunguitdian INR iAuadimane Sn1sds
glunguidannuireziduganndign 89 A
sesudunguinasiu 75 ads
91n11581529A210AV0IN15H 987 7T)
Sunsizerrosnodridulungud INR LAuA
Whvane orlunguunezidugeifianuives

52

n3daunan Ao omeprazole 52 ad
(Fvay 39.1) 99989u1 A9 paracetamol
17 ads (Govar 12.8) silunguinasidudis
mmﬁﬁuaamiﬁwmqsﬂ Ao simvastatin
30 ads ($evaz 22.6) sosade aspirin
20 p¥1 ($ovaz 15.0) uar tramadol 14 Ass
(Foway 10.5) muainu wazlunguensiavey
Hu fifies amoxicillin gnds 1 ady

Tunsinended Ieuherfiddunsnsen
fugniesniduiifiaiuivesnisdannn un
Fiasrgimauduiusfuan INR fiue
Wanunenissneinieatanaoslaiasin
@NuNY Fannse7l 4 wuda nsldenesvingu
$2ufU paracetamol wazenfifidunsAseia
3w g fianuduiussen INR AT mane
peeiltudAyNNEns donsidiusend 2.25
Frsanuidesiufifesas 95 ogfl 1.06-4.78
Anifudfyneadia 0.03 efiarsannungs
7Tk uNANSEAUVD S URSASEN NUdinng
Iisugnesisusiuivenlunquinasdugs
19 1 Faauld fnnudusiusiuen INR
WWuanduneegslitedAyneana dnsn
daueend 2.60 mnudesiuifosas 95 il
1.27-5.32 Arded1Agnisana windu 0.01
druenlunguersazdu Wldvwinsgi
dewniinisdieiies 1 ady

Tunguil INR tAudndmang wun1sds
&1 paracetamol SaufueBnulanilefifsuns
Asenfurednndudosar 11.3 way n1sdaen
Tunguirazifugeiifidunsizonfuiesiny
w1nndn 1 faruly Sesar 13.5 (A5
A1ANUINT 5)

wunisiinn1azdeneanlulszeins



aua 80 afs Amfudewas 15.1 Inefovas
62.5 w30 50 a%s oglungu INR LAudAn
Wanune Wewsnaulszsanaiudnvas
ANUTULTIVBARBARRNRAUNANUINUTEYINT
diulugeglungy INR tAuAdmaneg
Wity (15197 5)

dlediasierianuduiussening INR
uandinuneduniizidonesoninung
Inen1siAsIzsngAIannosladafnionuI
wulndianudunusegrsivedfynieada
Tnefidnsndiueend 7.37 Arrudesiuil
Yowaz 95 oyl 4.42-12.29 ArffudiAgmis
adi P value < 0.01 LENANNANYUEAINN
JULswatdenoeninunAndanuiings INR
AuAndmuneiianuduiusiuauguls
yeudeneaninUni snnizidonseninung
JULSIURY warlin1eideneanAnUNATULS
WAzt NTInlA egedidedrAgnig
adf Aty aun1sed 5

NMTIATIERALEUT LS 07T
gunsnsgInuAzideneanialn@ (M99
71 6) wuindleldaniesnidu sauffu paracetas
mol 38 SuAvYIdestnlaeil paracetamol
wilswdnuazenduiiisunsiseroresiiy
Snufianils sznuinfinanudsssenisiie
doneaninUnfiogslitisdAgynada done
d1u00ndil 4.8 Fuanudeiuiifesay 95
07l 1.35-17.09 Airlfuddaymnaaiin P-value
= 0.01 druguuvunsiienfisisunsizensom
3w 9 lunuanuduiusneadftunzsden
29NNAUNG

Tungaszvnsiislen INR WAuaLtmsng

il
U 133 AT WUENE

AIvLaenpanRAUNR
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lungusuusniage1iwndinla (major
and life-threatening bleeding) 50 ads
Anduoras 37.6 WnedlgtRnisalnsiiaden
panluedelrzdfy Ae TunIaAueINS
16 afs (Foway 12) uavidonoonluanes
7 afs (Govay 5.3) fiiinavidensenia
Unilunguyuusaties (minor bleeding) LWy
nainsudenmudnane densanatnua
wenen waztlaanzilubon Sovas 6.8, 5.3,
way 3.0 m1uasu laeUisueseiniig
WFonoonunnndt 1 vla (M31901ARUINT 6)

anuUTIENa
Tuffthedldomosusuiimun 530 ade
maamimmnﬁﬁaagmau wusnginsdaen
Sfifidunsisenesnesnsusteosnis

v

fasnnds 378 ads Andudesay 71.3 99An1s
Anwwes Teklay wazams wuindinsdaen
AfidunsAzeorfvetesnisulunediie
o1gsnssuetweevilsingaiaiesas 99.27
N15AN®1984 Tadesse WALAMY NUFAEIU
goinsdenfiiusunsisenfueniesiiiy
lugUasuensesar 21.1%7 lagAruunneng
Tunsdeenfidudunsisentuenesnisuens
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fuveslsauazdnvaznisnadnlugiaed
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Andmune f91uauninnIngy INR L
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N135n9 LazdlAadsuesa INR A1097
A wadnanenIsANEINUINNARYS
hregnduese1103WITuLaZADIN1TTUIALN

1510 A15@NYIVBa

qa3WI3uRINI LAY
Bercellona kazAfy WUAILYNYBINITUT
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1 oty waznduie wazeulvddldly

18 gejralsfinny

nsyuUMTuIUeaTL [uduy
fisnvannuanedadeidmasioniseongrdves
Jesun3u wu Yunadandualuemnsiisu
U391y, SUATN381989INe, 15AAU uas
NNENUFUFIUNWTUTNTIU (genetic polyn
morphism) {udu®® wagkanisAnyInyI
Andsauduladindalnanlungy INR
Auandvae (123 uu.Usen) Andings
INR laitfiuandnineg (134 un.Usen) g9
TudFyn9adn Feruuaneng 11 uu.Usen
oadslufidedAnisndin
dndruvesnisdeeniifidunsisense
QosrluseUssnsilaSusnesrButivan
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wane nudiludssnsianuangueniiun
szl finnudvesnsdanngadiuau 313 nds
(Foway 59) danndunquinaziduas S1uau
295 ads ($eway 55.7) lunguuszyinsiid
A1 INR iuA st mnenudnauvesnisdeen
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nguUszansladladien INR AuAtmng
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Uszmnsvanua Tnsdunguenauuasdy
a2 w1la A9 paracetamol wag omeprazole
way ngueriifianuiezdu 3 via fe
simvastatin, aspirin LLa¢ tramadol ANSANEN
999 Teklay WazAue g1 usunsisend
ANuEeINIsAINde heparin, spironola
actone, ceftriaxone, simvastatin, aspirin
way omeprazole FaefinuAduiveInNTAs
NN UNUAD omeprazole WLag aspirin

omeprazole nuinsingnasldunlug
Urefildendundndenidu aspirin Fanue
wugilukwimsauiaulsaialaglsy anae
Wlavndendundu (2017 ESC Guidelines
for the management of acute coronary
syndromes) uugibildenlungu proton
pump inhibitor $auiiedestunadnafes
ntdenesniaunflunisdueinis’”
vilFlunisdnenil nuarudvenisliden
Omeprazole ABUTINUIN

aspirin 1ugniigndslisamiugne sy
Tuvanensdl wu fraeiuiladion lsanaon
Gonaues wazlsaimilaosuuduszd e
Uastunsiiansunsndounasnideniala
gasu 31nn1sAnwINsUasiun1zdensen
Aaundluguasilaviesuuiduse aiayly
WIn1saIUnaendoniilanuI1nN1sInyl
Tnensldeesvnsusmiueiundnidon
2 ilufvaeilaresuuduszifiuniiy
Aesionzidenseninunilduiniu e
Wasuanemesiiswdusidiunisudas
YoadennguidnYFImiiue (non-vitamin
K antagonist) azl#Use@nsainnissnul
Ladunnsnaiu wiandadeideaseuiensen



29 {91541 1NATANWIATIN

Haun@le
AUaealng dulseilaviosuudusssuay
WUNI3AS aspirin $auAUIosNITUBELIN
idesnnifunsiivdeyadiounds dofiansan
Ms¥neiiuananaiy sudenuziinisidly
99 n3deen aspirin Saufuaodiuea
fwamaqLﬁammmmxauﬁuﬁﬂammammw
unsngou
dlevnsiesizvinisadfnisannes
1a3afnlenuiy MIANUENNUSIENI19NTS
Tasusumazsiuiugesiisuiual INR
Wuandinunglinuauduiusniaia
dlosnidlowanuwanduensesviliisiuam
Uszynsfivhnisdnenifes dauanuduiug
VYBINFULINNUTEAUAIUTUTS WUIINITAY
81295W13USWAY paracetamol uagsuiu
grifusunsiseondu q Tauduiusee
n15LARAT INR luAL U MNeeg198Tud Ay
NNENA N13ANY1Y83 Caldeira wazAnz Lag
MsnunuATeidummveasuuuduuay
finguauauvesnsAnugUaedlaiuedy
naudINITIANTue TIudeeesiisy asy
HAN13AN®1I181 paracetamol #UNUSAUNTS
WisFuwosan INR Tnernadsves INR Wity
0.62 (rpnuidesiufifesas 95 = 0.46 - 0.78;
2 = 25%) \ilewflufusmasn wenanids
WUIIUSLNUNTSLASUEN paracetamol duNuUs
fuAn INR Tag INR sty 0.17 yanslésu
g1 paracetamol 1 n3usefu® Fadruld
fumsnuluaded inudnen paracetamol
finnudustussonisiiiuduvesdn INR wailu
nsAnwladlfifudeyaesvesuIunaen
paracetamol uazsvezafildsuelidaau
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(in vitro study) a3Unan15An®1I1 W1aziin
ndutefiAale (NAPQI: N-acetyl-p-benzo-
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Trastuzumab
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A12IERRRNAAUNATULTININLAZR19RUAYINLA (major and life-threatening bleeding )

\doneonluausy (intracranial hemorrhage) 13 (2.5) 7 (5.3) 6 (1.5)
\@enlunaAue s (gastrointestinal hemorrhage) | 29 (5.5) 16 (12.0) 13 (3.3)
\deneanluds (intraarticular hemorrhage) 3(0.6) 3(2.3) 0 (0.0)
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AzidenaeniaUnAsuseas (minor bleeding)

\HEARBNINUNANEALIN 9 (1.7) 7(5.3) 2(0.3)
Sndennusnanie (ecchymosis) 12 (2.3) 9 (6.8) 3(0.8)
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Abstract

A introduction

The compensation rates for emergency medical services (EMS) are determined by
the Emergency Medical Committee (EMC), but these rates have remained unchanged
since the year 2009 (B.E. 2552). Furthermore, they are inconsistent with the categoriza-

tion of service areas and contemporary conditions, such as fluctuations in oil prices.

A Objectives
To analyze the pre-hospital costs of EMS from a service-providing perspective in

Phitsanulok, categorized by levels of operation team response and geographical areas.
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A Method

This study examines the cost by applying an accounting and economic concepts.
Typical cost analysis method was employed, involving calculating the cost based on
the actual utilization of resources, from its initiation to its completion. The cost
analysis involved personnel costs, vehicle-related expenses, and fuel costs. This is a
retrospective study utilizing data from the EMS database of the year 2021 (B.E. 2564),
compiled by the National Institute for Emergency Medicine, along with data from

other sources.

A Results

It was found that apart from levels of operation and severity, the study results
clearly indicated disparities in costs among flat, mountainous, and remote areas. it was
revealed that the compensation rate was lower than the average cost of emergency
medical services at all levels of patient severity. However, the cost of Advanced Life
Support (ALS) operations was nearly equivalent to the compensation received (with

costs exceeding compensation by an average of 12 Baht).

A Conclusion

The findings reveal that the service cost exceeds the compensation across all
emergency levels, with variations in costs among different geographical areas. The
National Institute for Emergency Medicine may contemplate augmenting compensation
and prioritizing the geography variations. This study pertains exclusively to Phitsanulok
Province. The subsequent study should broaden its scope to include other provinces

with varying topographic situations.

Y Keywords
Emergency Medicine, Emergency Medical Fund, Emergency Operation Division,

Subsidies, Compensation

66




uni1 (Introduction)

nsusnsunvganidu’ darudAadu
9819110 UALADINITNITTUUINITAIEAIY
51 windliauardrenaneliindunuain
nsidedinvesfieiiazidelenalunises
son Snvamsiedoudhediasaniiiagthmg
vioaniufignidufiandivieliminzanay
vl A Sunsiedufnliungduinduld
wueiu n1seenujuinisaniduasasly
YeuUszana 2560 - 2564 G991nAada
Junnseenujiinisanidumisunuiniian’
fa 8,641,587 a%a Tnefidruauifiuduly
wiazd oniulusuussuna 2563 My
¥29a01un150iladn-19 Afls1uiuanas
sesaAe Math 6,241 A%t Tnedduiy
dintuluusasdeutssana waennsenia
$1uan 319 Ay nefidawduiuluusasd
ity 910 32 adsluTauusvanm 2560 i
Hu 95 adsludeutseana 2564°

N398R uYAENISURURMUAIUNS
wndaniduduluaudnifnaznssunis
nswnmdanidu (nwa.) Amun lagdindnnis
AAALIIIINANTAMUAS AT LRAENTRLYY
nsUfoRntssends (525 vinseads lae
Andnarudiviunishivinisuendssiamiu
AU URN1TNIAUTEAUES (Advanced Life
Support: ALS) : ﬁmﬂﬁﬁﬁmsﬁaa%ﬁmﬁugm
(Basic Life Support: BLS) : 4aUfuRn155¢au
fiu (First responder: FR) 88199alauU =
20:30:50) gausardimunenislsiuinnsd
Uszuaunishy wilneunadnlduanisujus
sudfounds 1 Lduduouidsa’ Felunns
ffiuaufiiiunwuitduauga Ui oanis

67

Thai Journal of ©mergency Medicinew

FEAUAN qlé’l,ﬁm%wﬂmﬁmummLLazﬁTmu
nsthdslnesadinssdusing o IdRuTuogig
59057 Tuthae 5 siusn nsvesuuinag
Msunmdaniduiinaintauyuszana 2560 7
fi91maun13iuuInIg 1,578,840 afa 1w
1,806,272 adslutlsutssanm 2564 nalnnis
FuideuszuuuinmInsunmdgniduidify
Aeudwawen1suIng Atagtiuludiuves
wnndgnidunisun dnnsyaelugnsiniy
ANLTULITe Ui fie fUaedunadudiae
naufUheIngregnzidssiazidedin fUae
dwdondudUisanidu wazdUredileniy
AUrsvIndudntes warn13IeiuYaLYY
nsluinmsnsdsguasgnidudusasiiud
lail#fnsusuduszezinainit 10 3 faudd
w.a. 2552° Snshsluitufimaunlallddinnsuen
fudlsiuinis fifsuenanessozmaiiun
A 10 Alawmstuld’ udldasounquiaiudi
wigefenlunisdidandesiatlddnoiiens
geniiiuiiund naemauananiunsainiia
funiureesiAtidy Wy nsfnasas
senine fadeuazgiasy fenaduladed
laduyunsliuinisunmdgnidunouis
Tssmeuragety
31NANEIAYTINITLNNEaNaulaY
WNENIUN WAzAUEAVBIRUYALLENTS
T¥U3n1s msfnwadaiaeii inguszasdlunis
AATIAAUNUNITIAUINITNITUNNENLaY
naudalsamerutaluyuuesvensiiuinis
WmLLmﬁmms%mmzﬁé’unmwu@?&Lau
(traditional method) Tudsninafiwailan a1
fufifidannumsiuns wagiusemaunnss
fu TngAnsunuildiuianssunsliuinig




M\MQW?&W%L’J%W\HM%@OLﬁuLLVNU%LVMIV}S

nsunnganiduneudslsaneuiauiity
FesvazBundiiuosdusznauveselise
Tun1sliusnisnsunmdaniduvesyaudianis
flosdusznouiidfay’ Ae Aussvesiufoans
Ahsudonas Artannisuwne Arfandug
LAEAIRINUANN 9 TABNaNITIATIERRUIY
adriloradutoyadoswiulumsususasms
PAVUUVTRYAENSITUIN SNSRI
naufalsangruta dmsuanrdunisunng
anaukiaAsely

ABnsAnen (Method)

1. msdnwediinumenemefin
Tuanwurn153981@9Usunal (quantitative
research design) ludnwarnisAnwidoya
goUNAS (retrospective study) WUIAAUDI
nsinwafedifunisiiasegsidunuaiy
W Ud loun wudRnn13Asenauu
LUUGILAL (traditional method) wag
iAsugaand luyuneavesnisliuinng 9
finnsandansliminensiifetestunisli
U313 Ingnsiaseisunulsenausieyaa
Y9ININYINT Wazduruninensild n1s
AuadunuieIsF UL UsIAY 133
nsililunsdnassiunulagdeainuiunm
msuanvFedlusnsyiau lngvhllagiing
FnassAunuasiuardunuuusfuliiy
wanfusinudndruiiivue wu nsldszes
nanndwaiuuAeITUTaNe e wag
FuyuyAaIng nsiesziduyuduguues
Yo 1UIN13 Hasaunludiivesnsiuuing
wndanidunaudslsaneiuia a1unsiy
n3ngnsiuviaeluusaziasian deelv

68

ausadmsisiduulaedaazidenuiay
wiugiantu wusweumansieTevisuny
sandu 2 dw

1.1 veuaduiiufinasUszeins n1s
ﬁﬂwm%ﬁﬁmumauwmﬂé’wmaTu%’wi’m
fiwaylan Msznoume s1neiiles v1eszi
WIUATIN Uanseviu Inluad Jved ifiunsusng
unslng wazmAnszns Tasduuniiuives
JrinfiwallanmuanuuriussinAvausay
g1no ndeyagiivszimafineunslae
ddnauussnudminivalan Fuunitud
pouwile sounans ifteniags uagiufiane

@

AU 1 INTOYANTENTIATITUGY N3

v '
= A I

Aeuiinifiauiunisuazvnslnasndauiiesd ’
s1eavidunveinissanuniiudivandunis
# 1 mssuwuniiufiludnvardingn dae
auyAguveauidefininitdununi sl

a 4

UINIINITUNNGRNLAUYBINUN A9 UAY

a oA

Tuaa1nsnany Uszunsnieluniside As

=

naugldusnIsnsunvganidunisunnouds

17
Tsang1uia vadlsangruialudwminiivalan
nuAteedsiiinmeidoyannnguiliuinig
unngnidumaunsienuns iy 14,317 ey
Fauandlunisned 1

1.2 YoulmfuUsiaginun n1sinu

ASINUSENBUA8FAILUSN MG UNNSILATIEY

v

U

q

Tdun Funuilfeafusangiuiatagn
e Usznoulusae Adeuvessaneiuta
wagd Ay AUNUAIAINTANYIUIR WaTAN
nydugivavgunsailusaneiuia dunu
YN way fuyuettudoimas

2. msfnwadilifunmunadeys
Mnuaeunas feflsneazBeareluil



2.1 meiteilitoyanfsniuuulsisey
FpuINgIutaLanswrvganidu (information
technology for emergency medical system
w38 ITEMS) Tul w.a. 2564 vasdminiivailan
naaunsunnganduuiand fseney
TUse anuiliAnimg diva s1ne danin
Uszlanvesiie UssinnuiRnnsanidu tite
luduunduudazgauiifinis Swunaiy

v '
£ A =

anwagiuf wagdayaaniuiirlusius

SLHLNIILALLIAIN LG b ULAALATINITBDN

UHusnig
2.2 da51aulanstni wiaduiud

1u Google map

sruuaziuiigs Ingsaneiuta® Tuufis
fidnsrAudnshitu fio 157 Alawnsodng
luiufinngs fo 12,57 Alawnsredng dau
safffe” lufiufisnuisnnduuiesiisiy
fio 14.5 Alawnsdodns luuilinngs fo
14 Alawnsnedns

2.3 doyamatifudomaseion
U w.a. 2564 vaadandnfivaglan lneiiveya
'i’lﬂ’lizé’lﬁugﬂq{ﬂLLﬁ%G]B’IEqi@ﬂJENLLGiaz’EJO’lLﬂEJ
ﬁwmm@maﬁ'm']mﬁ']ﬁuqaqmLLawﬁqmm
Fomtaiwalan vilflFsanhfudemas
a4an Wity 30.25 UneleAns warTemingy
Wondswhan Wity 21.95 vdedns®

2.4 ToyaTIUIUYAAINTIULAALYR
UiuAnisfiuandnefuy wazdeyadnsinig
atfuanunsyaeluniseanuuanisluusiay
A NATUNTLNNERNLALLKIYF

2.5 deyaridousiAsaneIUIaLALSn

@

Ady Alas1anans nTTsIAuInTgIu
39 drdnausudssuna®

3. Aeneideyadunuaielusunsy

69

Thai Journal of ©mergency Medicinew

Microsoft Excel mmm’mwmﬁmiwﬁé\’unu
TngldadAdanssaun (descriptive statistics)
laun Sovaz (percentage) Aady (mean)
AiTse571 (median) AaonauA1t9ALTD

' '
v

fJUNsEAUIB8aY 95 (95% confident interval)

=

Fansiaseideyailsiuazidunuazed
Usenaudaseluil

3.1 maeseiiunuluudasiui uls
sonlu 3 du Ae FuyuA1yAaININIINIs
wwnd Fuyuiisifusaneivianayjiod
Usznaulufeduyuandousian duyuan
ot wagAndssndilineadanisliuing
G’Tunumﬁflﬁul,%al,wﬁa (eu swmﬁwﬁuqqqm
U n.A. 2564) IngAuUNUTINAIUIUIINAUY
saluynitudl Faudasiufiasfannisvie
asfUsznavlunsiaduny fel

Funuvossagiuil = Funuyaaing +
Funuihfudomds + fuyuandenvossn
WHTUIARAZANY + AUV + AUNUAT
a14930 (wé’qmﬂﬂﬁﬁaﬂ’ma%nﬂﬂ%@

daudl 1 FunueAIyAAINTNINITUNNE
= [((mansudalu-ndu) + LaueSeudiuag
gunal) X AUNUYAAINITAIUTEAUAIY
AnNAUEaUN)] + [aFuuTung X Auu
UARINTTUL L 1RF U]

dauil 2 Funuiieafusaneiuiauay

fo = AdousIAvRITAUIANTNISUNNE
n

e

andudoufinisliuinis X uniilunslv
U313 (W-ndu) + Aot + A1anese
sauil 3 Funuanitudemas = (svoy
n19a1ngaAnmaludalsangiuiadile 3y
wig(l-neu) x sthify) / SamAuddes

o o

UUUY




M\MQW?&W%L’J%W\HM%@OLﬁuLLVNU%LVMIV}S

Tnsnsiaseindailmmueliinaiiu
WIAmMeWAY 2 Ui nanwseugunsalvingu
5wl Anvinaiiualivaiu 100 U
LATAIANTAMMUAWINTY 100 UM

3.2 MnTgiruuadeienives
n1sliusnIsunvdanidu aun1sfe

Funusionheluusasfiud = duyusy
mslfusnsfunmsumganidumsunluiiug
fu / Furumagniduiildsunisudanglu

€

=

Un

=D

N

ee gee

=

MluN1sAMUINAUYL WBNINTILUN

v '
A I

AITUNUNLAY FI0N1TATUIUTILUNAIY
YAUHUANNTANAU AIUTTAUAINURNLAUYDY
HUae

3.3 msaasginnugeuln Wunis
Jpzsianuseulmvnadied Wewansliiiu
msUasuulamesiadefifenuliuiueu
avthsnguansfing fudsililunsinsgi
mugeulmndadl Usznaudie Ardiiudly
mMslengidunuiduwuudasman agld
Aniidugean Feldinisusudunisldani
ﬁugamﬁ"']qm WioRasanaveansin
LazANADLTIANYBITANYTUIARNIEULALTE
e Auuudraeandndndl 5 U Mg
auseulwildousn 5 1w 10 9

msAnwiumsenBuiinnsanaiesssy
1A59N19398 INAMLNITUAITISEEITUAT
Afolunyud aiuavilasenisise p2-
0336/2565

Nan1sAne (Results)

a

HANTTIATITAAUNUTINYBINITUH T
NIRAEUNNIUN WUNAUTEAUVRIYAUUR

70

n1sanidu 3 seau laun yaujiRnisgnidu
S¥AUge (Advanced Life Support: ALS) %
UURn1ssEAUNans (Intermediate Life
Support: ILS) wazyaufUAn15sesuau (First
Responder: FR) sgdumuaniiuvesyvae
3 52AU lown duee @vdes wasdlen way

v '

ANYULNUN UTTNaunle WUNSIU NUNWN

v '

49 uaziufianiy

3197 1 uansfeduulsznnsiidly
nsfnwadell iuwaugléuinisnisumms
aniulu 9 81108 Fandndivaglan U w.a. 2564
fdurummaniduianun 14,317 ads dau
TngfiJunsldusmsluiiuiistu 11,000 Adq
videninfouas 76.83 Mivdesesasmniuns
%’Uu%ﬂ']{l,uﬁuﬁmqq uazdiufianns sedu 1

151971 2 WansiaNanITIATIZ A UL
savereiNsiiusnIsnIsunmdgnidunau
felsaneruialundazseiuvesgaujuanis
Fawuilunwsmdunusendanisliuinig
v09ynUURN1TRNIAUTEA UG (ALS) Lay
AuusondIgyAUfURNTIEAUNATN (LS) 89
nImunusemiigyaUuRNIIEIUAY (FR)
28 199ALIU NADAIUAUNUVDIUAATAN YUY
fufifiauusnsraguiu nannfe fufiangs
wazfiulaniziidunudensanisliuinig
ainunuituiisu flunsd ALS, ILS uag
FR 3nvtaidlofansananenaingamuindunu
Y8In1suINIsNIsunnganidulunsdlduns
(aniduanniign vieguussunniian) lunm
sudidunusonssnmsliuinamnnd msli
Uinsiflannusunssiesnindansdamaes
wazdlTe?



Thai Journal of ©mergency Medicinew

M15199 1 Swauasinsiivinisunmdgniu Jwiafivalan U w.e. 2564

Nuh FIUIUATINS IHUIAS GRInE)
g o Wesiwalan uese
NuAsIU 11,000 - .
WINUNTIN UNINTEYU
WuNEa 1,800 Taluad James luuzusne
fufiane sz 1 1,517 UATING VIRATEATS
394 14,317 edamdanwalan

P
o W v v a

“wenaneaeiunIInATnnuwsy Iminiivadan® wazieniiuiilanizseau 1 9INNTENTIE150GY’

M13199 2 Auyusientae (unit cost) Mstiusnsnisunmdaniduneutialsanetuna luldagseau
UfuAnsuaziiui a sianddiugean U wa. 2564

518015 N N GEN R
funusanie nslyaujianis ALS

$uau (a) 2,144 507 12
Y Aade (Umsions) 1,012 864 937
NuUNTIU T .

ANFEFIU (UIMABATY) 935 747 767

95% Confident interval 995; 1,029 820; 908 703; 1,171

$1uu (ada) 451 95 .
v Aade (U meenda) 1,371 1,142 =
IVIRAGE . .

ANNEYFIU (U1MADATY) 1,322 924 -

95% Confident interval 1,304; 1,438 989; 1,296 -

$au () 325 116 il
. Aade (Unsondy) 1,284 1,569 1,145
NUTLANIE o L

ANNEYFIU (UINADATY) 1,176 1,321 1,169

95% Confident interval 1,192; 1,376 | 1,270; 1,868 -

Aunueanle nsalyaufuAnTs ILS

$1uau (pdy) 22 2,448 97
Y. Aads (Vndends) 1,007 879 875
NUNTIU . .

ANUSEFIU (UIMAIBATY) 884 808 801

95% Confident interval 803; 1,211 864; 894 793; 957

71




/\rﬁ-/\/»—wmamam%mamé@nLﬁuLLmU%mMm&J

A1397 2 fuyusioniiae (unit cost) nsliuinismsunmdaniduneuidsmenuia luusiazsgeu
UURNsWasiun s siendugsan U we. 2564 (sip)

518015 A9 VGG e

§1uau (ad) 2 753 12
v AtRdy (Lmsiondy) 1,606 1,253 1,210
PUVIRREN . .

ANNTYFIU (UINABATT) 1,606 1,070 963

95% Confident interval - 1,188; 1,317 789; 1,630

$1au (ad) = 172 2
v Atady (Umdenda) - 1,138 720
NuUNLANE . L

ANNTEFIU (UINABATT) - 1,050 720

95% Confident interval 1,023; 1,252 -

Aunudaniie nsalyaufuinis FR

$au (ad) 128 5,246 388
v Aade (UIMAeASa) 686 621 633
NUNTIU . .

AUEEFIU (UIMADATY) 691 574 576

95% Confident interval 652; 720 614; 628 591; 674

$uau (ad) 16 446 23
v AtRdy (Lmsiensy) 839 661 737
WuAwga . .

AN15851U (UINABASY) 820 587 685

95% Confident interval 667; 1,011 632; 690 593:; 880

$1au (ada) 13 835 49
v Atady (Umdenda) 927 744 759
AU . Ty

AUEEFIU (UIMADATY) 955 700 782

95% Confident interval 770; 1,147 719; 769 682; 836

“fuyudeniIeyaU RN BLS Insudamsluiiuiiiinuiudesunn wasteuniiiaginsziaadsldedi

undetie Jsludnaueduyuaieneviiiglunsd BLS

¢

WafiN30NT18a8LDEAUBINITIATIE yAaINg nud1 amsdlnguinnitdey

v a" 1% v N1 a & v a A v o

AUNU 'V]'UigﬂanUﬂ?UWunUﬂqu’]NULﬁaLWZ‘N A% 65 LU‘U@‘UVJUWLﬂﬂqsﬂaﬂﬂUiﬂ‘Wﬂ'}Uqa ERN
v PR v Y v o & v '
AUNUNLNYIVRINUIANYIUTE WATHUNUY asunyszuisagay 20-30 Lﬂumuﬁquﬂ’l

72




yAaInT waelldosdudunuanhifuie
wiaaldfefesar 10 Tunnseduresgnufun
NISNSWNNERNIAY LagTEAuANRNALYeY
fiae Taofufiinngs wosuitamziuuali

v '
A =

TAUNUANTIUNNINATINUATIU (115199 3)
WeninsamamAaeianuseulm

Thai Journal of ©mergency Medicinew

Anszsidunusomisenin duyuadon
andudnfulsiienzsinnul annis
Anwmuin ludiuvesAndousiaisnaniay
seuge wazsad Ay fFunuaramuindoves
YAUNUANNIRNAUTEAU ALS wag ILS iy
18.87 U misiowi kazyaufuRn1sanidusyau

BLS ua¥ FR Wiy 9.44 umsiownl ad 01g
nslaudl 5 9 usvnifivengnislidaudy
10 ¥ agsiliduyuadesovteidiuiig
Wiy 255 Uinslanss

e wuitmaisiuiiyadigean uazs
galud w.a. 2564 finafiuiies 8.55 UM naen
udunuinfududnduideudrsdosvos
Funuan vlvaahiullldinadenans

= s v i Y a ¢ a = =
M19199 3 BAUsEneUvRsRUYURBveINs U MTIwmdaniduneuiasane1uta: nsil ALS Ay
WU uagseauAURNaY

YUY UINFDAT

i%ﬁUﬂ’]’]ﬂJQﬂLau f?\'mqul,ﬁ'mﬁum é’unuqﬂmns
ﬁuﬁiw

WA 34.62 710.35 266.92 1,012
(3.42%) (70.20%) (26.38%)

LED 29.67 656.84 177.23 864
(3.44%) (76.05%) (20.52%)

Wen 14.74 671.84 250 937
(1.57%) (71.73%) (26.69%)

ﬁuﬁmnga

WA 49.47 949.67 372.06 1,371
(3.61%) (69.26%) (27.13%)

DY 58.72 784.09 299.31 1,142
(5.14%) (68.65%) (26.21%)

ﬁuﬁmww

WA 78.43 868.88 336.57 1,284
(6.11%) (67.68%) (26.21%)

LAED 99.87 1,052.24 417.12 1,569
(6.36%) (67.05%) (26.58%)

Wen 60.04 785.08 299.75 1,145
(5.24%) (68.57%) (26.18%)

73




/\rﬁ-/\/»—wmamam%mamé@nLﬁuLLmU%mﬁIm&J

M3 4 [UBAWENITUTNITNITWANERNAYN LagHANITATUIMNAIUANITENIRUNY Lay

Ruyaweilasyu Juunnuseaunmsujoinisunndanidu Nun wasseduanugniauy

FTAUAURNLAU ALS

ILS FR

Ruyawenldsuanaadunsunndgniduurisyni

[EoN 1,000
RVG0E 750
e 350

750 350
500 350
350 350

daudsvasduyuuasRuvaenldsuainaatunsunndgniduuviesii

A o

WUV

WA 12
WD 114
Qe 587
Wunga

WAS 371
RVA0E 392
a

e =
WU

WAg 284
RGN 819
Fe 795

257 336
379 271
525 283
856 489
753 311
860 387

= 517
638 394
370 409

[

Ruyalvgd19daa1nan1dunsunnganiduunied® wasAudunlaedide (Funuanauideasslay

DIFRISILEIRE)

A3 4 Lanafaluraenisuing
NITUANERNLEY UAZNANITATUINEIUAS
sewinsduuLarSuvaelasy duunmy
sydunsUiRnmsunmedanidu uaziiu wu
Ilngdrulngudafunuiinisdnuiaded
Auralld TarfuinninGueawedldiuly
Jaqdu waludau ALS, ILS way FR lnediang

1

RNIEWINNY 18.31 Alawasmesie

szgrudevasiuiiamefulsemeruansudUasluiuiiigeamindu 18.15 Alawnssese wasiui

AULANGNATENTIN 12 Uag 860 laeianiy
Tuflufings uagitufiiane fadunduin
dusnsseninadunuuay Suvaeiogane
auRgIuImniuaTRnmsluiuiguas
flufianiz egnsainlssmeruiaiisugdae
wnndn 10 Alawns wazldfuiuvaweiia
100 UM’ wiiagyinlidiusneseninssunuuas

v



HurAeNlasUanads wangIlALLANAIY
1AgLRALNINDY 452 UINABASINTEINUTLYI
49 wag 436 UmsaATINTAlNUNRNIY

afuseHa (Discussion)

nsAnwaSsiiTngusrasifiedne
AuUNUNITIIUINIINITLINTMERnIdunauilss
NYIUTR IABUBNIINNITIATIBIAUNUY AL
seAugaUURNITHaEsEAUAURNIALLED
fanseunquienisinuidunuiiuansisty
usiaziiud tnedauyfgiudanislininensd
umnsinafuserinsiiuiiiongs Audituasing
1na wagiufisnw nansinwivsddn e

a 3

NATIZIAIULUINIANLAAUL UV IUINLN

2

AuUNUNISIAUSNITNISUNTNEnIAusEU ALS
fidwinifu 1,097 vindensslasiads Failen
IndAafunuizesnis@nesnsAuinig
mamsinmganidu Inediinauinuuleuns
aunszrineUseina SediAnadewindu 1,028
vsiends® Weddaangdununisufoa
suaTefildAuAanssunsliuinsnsummeg
anduiitu Tnenslinsesidunuussney
Tusie funuAtuse sauaTkdIglunsiawn
YAAINT ANEILATTIT A1dinET wazen
Fousran Tudnwaziderfunisdnuiaded
agslsimuludu FR uaz BLS n1sdinwlag
dinauiauuleuigaunnsenindsemea’

2

Thai Journal of ©mergency Medicinew

I rusunuandndamiheaulifedalldn
sisuiiisufunisineadatiagi
nsnwadsiinuinlaeitiluduyunis
lu¥uuinmsifiseduaiiugniduniniian
(un) funuedsinnitssdudindes uay
AWl Bauvarensliuimansunmdgniay
Tludhrisatusuiu lnemndunsufon
N398R ALS uazseruaugnidudunsasla
Suduraennninsedudy 9 egaslsiny
\defiansanternuuansisseninaduyuiv
Fuvaweildfuainaaitunisunmdgnidu
wisnd wudvislusedu ALS, ILS wag FR
lunnszAuaLanidy wag wmaes uazilien
fiFunuiiinnnitiuae Taeddedaunnin
Fununsdl ALS Tuilufidunsddunulndiudu
yonwedildfuainanidunisunndgnidu
Wi Bsaenndesiunisinulngdtnay
WaUleuIggun nTEnielsene’ nanis
Anwineuntiuazdagiuinlinesyuiulain
L'EuqmmuvﬁmmLﬂjaﬁfm%uﬁuﬁimﬂﬂﬁmmeﬁ
1,000 vm MuUsEnAvesanItunIsUNNg
anBuuvisend® felndideatusunuiifndy
aseunguluduyaang Alda1esne 9 Mo
fusalvuinns Aenvdost wasAindude
wds wionadilinseunguiaAiuIuAaIng
wazAliIelunsiiauiiudssvin’

NATBLUIMNITTIERUNDIWUNTLNNIANAUUMIIR aaTunIsunmdani@uuiani dn1sdnetuganyw/

wawelaiuniieUfiRnsntunesdenluseuunsunmdaniadu NATeUnaUAIROULIULASATRILIYAAINT A1
Tfirelumamiangunsainisunnd &1 Hudae wazinseslotismdegUleanidu nasnaudnmvseusulss
AN MeassaUuRnsIANunsen muuesgu suderiginelunmsusmsianisng o wasanlddngly

nshinnusfivussywu®




M\MQW?&W%L’J%W\HM%@OLﬁuLLVNU%LVMIV}S

NNToAUNURUTIIGILAT NUTLANY
fwwilduiidunuson1sfuuinisnisunnd

a {

ANy UInnRUNTIUNINIRYAUURNS

9
1% '
(% [ @ = Y =%

JEAUEN TEAUNANN uazTEAUloIAY Beaning
NANNIAINTLYENAITAUNIU LTINS
funnsnafu Wy nsdlues ALS nydignidu
aun mnuituiistuisormalnendoiog
8.9 n.4l. LﬁaLﬁauﬁ’Uﬁuﬁmqa 20.6 N1, Wil
WY 16.2 n.4. AaenausnsauUdonisi
soAnssEinsiuiiTunariufiangslaivinfuy
Tnenstuvufiuiianduazldthsuuinnin
fus1u Fresasudsndudesieundniy
auusalunasvedlan widtaatunisunng
anduwisnAiimstfusawelunsdiidua
flinvgogiisanlsaneuiafisugiae
110N 10 Alawuns Wraadildiduilawns

v v

az 10 v lpeuuaddedddiiy 100 um®
Fananisinwadeivsiindaunnssening
Fuyumstiuinsluiiuiisu usndrsnitug
W1ge uariufilawizannnd 100 vin lng
WIgsERU ALS uaz ILS Bnviadaedne
AuFosiiilivihiu aodunsuwmdanidu
Wi e1aiiansanuiudnmsineiuree
Tuiluiiviilng wasnsifiumnemgudninast
wazdoulunssne ugavyuvidevaseufon
msqﬂLaumwﬂﬁm%’uﬁuﬁﬁﬁgﬁﬂisLm
andu videfiufiinngs
winsAnwedsiiasfunsiases
AuUU LagdinSTMUNAUYUALTEAUYR UL UR
N15 sgAuAINaNEN Auvilnauas
giivsEmavasiiuiidinu aseunquiuyud
Aeateatunisiiuinisnisunndgnidy

v

Tnemssluguneweliuins Anvinssiidu

76

v '
(K =

WigansalAnwvesdaninfivadlanivindy &

v

p1inArE BN deniuiiitels
uiindaminfivalanazfiviungfivssimai
NV LA LTe 1SRNy U
Fandn Bu 2 luvsemelneiidnuazgiivszme

DLANAIAY 91 ANANISANYINWANA1TY

o
o v

19 BnTsiunuUIUIEIVo1aRealinITIIUTI
Yoyaugugietraduszuuifiuify 1wy 3
FIUTINTBYAINULUUABUNN YTONTHUAR
namsfuudaneg waznieugunsaflufiug

Wudu

daia (Limitation)
n1sfnwiasiiidunis@nuiilddeya

a L3

Iasreiiununsiusnsunndaniduneu

)

felsanenunaiiies 1 U wardasigianiy
Frfadwalanwiniu unsinsesiduu
ﬁLﬁ'm%’aaﬁuawsiﬁu’%mmmwémLauﬂ'au
falsanervialuygunesvsenisuinis lu

anwazAunuAaasINIsIIuTNITNISUINE
andu Juddey

] £

Feludruvesdunuyaains
AuraLanIzFunuYe A fiisat oy
ﬁﬁm‘iimﬂ’lﬂﬁU%ﬂ’liﬂ’liLwaﬁgﬂLaul,ﬁ’lﬂfu
watmnRinsandunuyaansludnunedunu
asfimedeudaldldduiunauarsuaunds
nsliusns msinsgsidunuluyusesdy
waznsATedaiunun1aeey Wunsludiu
AunudgaduayuN1gnaInIIUNIsUIAIS
nan1snwiadsionaasdifunudiniiaiy
Huaseld agalsfnnludifvesdununs
UIN13NIsHNndamadulnensa n1s3AsIed
adsilldnsounquiminensiietesedns
Weane



un&asy (Conclusion)
msfnwassildunsiesizidununi
nssluguuesn1suinis Jadunisiasizi

v ~

AuyuniianumszadluusundIng s nan1s

Anwvsiasdunuiinanensturesiiuiisiu
fufiinngs wagiufitumaidlnasgadaan
nsAnuadsinuidunusondnisliuing
wnniRurae il sulunnsgduauaniay
waz i a0 TuN SN NLAUWIIYIRADS
firrsanusuiusnmelifutulunwe uas
21NN TUNUTUNYAUTNANTBAIUUANANS
yosfiuiidutadeniavenisuiuiusame
Tundsdl nsAnuadsiidufiosnsddamia
fiwalanwingu nsnwadstelunisuens
voulnlugdamindu 9 deorafiviundnvas
piUsEmAuananaiy

AnAnssuUsenA (Acknowledgements)

Va v U &

N'JﬂEJ‘U@‘UE]‘UQ&JGQ']UHW]?LL‘W‘V]EJQﬂLau

] a
Wi Felalinsatduayutoyan1sideiiie

vy
[ <

Tlun1sAnwiasall vinlwauidenseidsa

fa o

aalulanied uavveveunmyalisAudid

[es]

Y

wazRnmuanudusssumsguan iaduayu
A15ANTUNITIVEASIH

nauselgvinugau (Conflict of interest)
NI TluinaUsleviviugou

77

Thai Journal of ©mergency Medicinew

LONAISOINDY

1.

Ay Tees. n1susnsnsunndanidulu
Uszinelng The EMS system in Thailand.
ASUASUNS VAT 2556;28(4):69-73.
an1dumsunmganiduurieni. anun1saluag
wwilduavnmuaznisunndanidu (seaulan
warUszimalve) [Buwesidn] uunys: an1dy
NTUNNERNAULKIYIA; 2565 [dadle 18
1.8, 25671, WWrdleaan: https://www.niems.
go.th/1/UploadAttachFile/2022/EB-
ook/414764 20220208161448.pdf
anUunsunndaniduwsiend. adedeyanis
wnganidy (Data Warehouse) : 02. Toyawa
MSANTUUAILNITUAMERNEY (ITEMS) - 06.
s1eulszann1suiuRnig (un i 97n17)
Yauuseana 2560 - 2564 [Buwesidin] uunys:
a1 dunsuNnganauuniaend; 2567 [W1ad
dle 19 ww.e. 25671, Wndaldain: https://
ws.niems.go.th/items_front/index.aspx
viyUsyyn Weslyeanalve, nseenigi yala
Tngj, vliug gausan, sutani Anseqaude,
a3 AnfRsgnigyad, dygn Assauy, uay
Any. SeuRTuaNysaimsAnySnsAUINTg
nMen1sunndanidu. wunys: ddnauiemn
wlgugaun nseninalseine; 2558.
an1UuNIUNNganiBuuviaIA. uuIn1an1sIne
[y weatiuayunisufianudiunisuwng
anudauyseann 2553-2555 [Bunesidn]
wunys: andunisunndaniduuiaed; 2553
[ddadle 19 w.e. 2567). Wnidldan: https.//
www.niems.go.th/1/upload/migrate/
file/255602261612259457 KPtTWu5ISSZu-
gOAs.pdf

drinauusanuimiafivalan. deyaninsiu
Janda givszne [Bumesidn] Awglan:
ddnnuussnudmiaiivalan; 2567 LU1ds
dle 19 ww.e. 25671, Wnialdein: https://
phitsanulok.mol.go.th/?ayan nsiudanin/




/\,pf‘-/\/\'—/"lﬁﬁﬂﬁﬁl,’aﬁzjﬁ’\amégﬂLﬁuLL‘VNU%LVlﬁIV}S

10.

niuszine

NIFENTIATITUAY. NanLNUI 35015 wag
deulun1sdreiuneuuny wuuvinededsdu
NFLNTHATITUAY TILNTIRUAMOULNI
Wt fiiufTReulifumisuinsludain
NSTNTIEGITUAY WA, 2504 (U7 11) n.e.
2559 [Buwasiln] wunys: N3ENsINasnsE;
2559 [ihdunile 12 we. 25651, Waddldan:
http://www.legal.noph.go.th/index.php?op-
tion=com_remository&ltemid=814&-
func=startdown&id=842

Motor Expo 2022. Tayauraulaves TOYOTA
911 ECO STICKER 2022 [Buwiasiiln] NTWNN:
deanna; 2565 [Whiudle 11 n.a. 25661 1
faleann: https://www.motorexpo.co.th/
news/1082

CHOB ROD. Wisuiieu dms1auiUdes 9
sansvuziivglulng 2022 [Buwmesital
n3amMne: Chobrod; 2563 [ndaile 12 w.e.
25651, 1sleiann: https:/citly.me/KT2Zm
U3t Uam. thifusagnnsduan saiaaman).
iwmﬂfwﬁ’umwﬁﬂqﬁmﬂ Uszd1U e 2564
(Rwaylan) [Buinesidal ngamn: uem Yan.
trfunarn1sfuan saim (umwu); 2564

78

11.

12.

13.

14.

[ddadle 11 n.a. 25661, ddsléann: https://
www.pttor.com/th/oil_price

aundn vyfan. dunulasRugaUYToYATY
n1sUiAnsaunsunmdgniay nsdlfnw
nIuNNunINAT. [nsAuadidasyuTyan
UIMIFINAUMTUNA]. UATUTU: UN1INe1dY
walulagsvuseadnulnduns; 2559.
29ANITUTMITAIUAIUAUIUNANN. Usene
psfnsUinsdusuathunans Gos aousian
fadosndTndity sone1uta (snd) nieugunaal
nswnng [Buwesidnl Avalan: ddnauda
iesunsUnasesviosiu famiaivalan; 2558
[ddadle 11 n.a. 25661, ddsléann: https://
www.pitloklocal.org/news detail.
php?id=10555
an1tumsunndaniduusiseid. glouuinig
N1IIRUNBINUNITUNNIRNEU. NTUNN:
Uryayiing n19AuN; 2563.

daze.aou. andusausendaiiugnitudn
W3ade? Bumesilal ngawna: Winsia.asy;
2559 [hduile 8 iy, 2567]. Whdsldann:
https://www.checkraka.com/car/arti-
cle/111862#:~:text=T01119333%3A%20

nsfusEEEnggiuusalduaig






THAI JOURNAL OF

EMERGENCY MEDICINE

(Official Publication Journal of Thai College of Emergency Physicians)

NsansivBmansaniaukivus:inAlng

dawuwIne: Sngrdenwndaniaunrivus:indlng
88/40 1iljil 4 9IAISIDAUWS:ITESAWS=UNAIRIWSIT10gHI 84 WSS
$09d18151UgVE08 6 NUUAIILUN FvanaAVIY

gnoiliov JunIAuUNUS 11000 InsAwri +66 94-939-6767

E-MAIL: TCEP.TMC@GMAIL.COM




